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Plug-in connector for tube and hose lines with catch spring guide 

[0001] The invention relates to a plug-in connector for tube and hose lines with a catch spring 
guide according to the preamble of claim 1 . 

[0002] For example, EP 0 750 152 Bl of the same applicant discloses a plug-in connector for 
tube and hose lines. Reference is made to the description in that document, the content of which 
is incorporated herein in its entirety. 

[0003] The plug-in connector of EP 0 750 152 runs the risk that the plug-in connection latches 
only on one side. The catch spring is made of an approximately U-shaped clamp having a center 
base leg, with two lateral catch legs extending from the center base leg, terminating at two 
opposing free spring ends. 

[0004] The two lateral legs operate as catch legs for establishing the snap-in connection between 
a nozzle and a plug. In this way, two lateral spaced apart snap-in locations are formed. 

[0005] When the nozzle is inserted into the insertion opening of the plug, an inclined surface 
engages on the nozzle underneath the catch legs of the catch spring and lifts the catch spring. If 
the nozzle is canted during insertion into the insertion opening of the plug, then one of the catch 
legs may already have moved across the inclined surface of the nozzle and latched, while the 
other opposing leg has not, or only partially, latched. 
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[0006] The snap-in connection may appear to the user as being completely closed, whereas in 
reality the functionality of the snap-in connection is severely limited because it has latched on 
only one side. 

[0007] It is therefore an object of the invention to improve a plug-in connection for tube and 
hose lines of the aforedescribed type so that when the snap-in connection is established, the two 
opposing catch legs of the catch spring reach the catch surface on the catch shoulder of the 
nozzle simultaneously. 

[0008] One-sided latching should be prevented even if the nozzle is inserted to one side and 
canted. 

[0009] The object of the invention is solved by the technical teachings of claim 1. 

[0010] According to an essential feature of the invention, at least one additional snap-in location 
is formed approximately in the center, in addition to the two lateral snap-in locations. 

[0011] The two snap-in locations of the snap-in connection are formed in a manner known in the 
art by the two opposing catch legs of the catch spring. According to the invention, at least a third 
snap-in location is provided by way of a novel shape of the catch spring. The catch spring has an 
approximately centrally located control clip, which is arranged in the region of the base leg of 
the catch spring. 
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[0012] The term "a" third snap-in location by way of "a" control clip of the catch spring should 
not be understood as a limitation of the invention. A single third snap-in location located 
approximately in the center is described only to simplify the description. More than a total of 
three snap-in locations may be provided. In particular, instead of a single additional snap-in 
location in the center, several such snap-in locations may be provided. 

[0013] An entirely novel effect is achieved by arranging (at least) three snap-in locations on the 
catch spring cooperating with the catch shoulder on the nozzle: 

[0014] During insertion of a nozzle provided with a catch shoulder into the novel plug, all three 
snap-in locations initially engage with the inclined surface on the catch shoulder of the nozzle. 

[0015] The inclined surface on the catch shoulder ensures that the opposing catch legs of the 
catch spring are lifted out of their respective catch spring openings. 

[0016] It is important that a control clip is arranged on the catch spring in the region of the center 
snap-in location, with the control clip extending radially inward through the plug section and 
likewise cooperating with the inclined surface on the catch shoulder of the nozzle. The control 
clip is the element which forms the catch spring guide and ensures that the two lateral catch legs 
always latch behind the inclined surface of the catch shoulder synchronously and concurrently. 

[0017] This is achieved by the invention in that when the nozzle is inserted into the plug, the 
inclined surface on the catch shoulder first lifts the center control clip and thereby displaces the 
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catch spring radially outwardly. The spring ends of the catch spring are hereby displaced along 
the wall of the plug in the circumferential direction, and the catch spring with all the snap-in 
locations is placed in an unlatched and opened state. 

[0018] According to the invention, the center snap-in location implemented by the control clip is 
the last element to establish the snap-in connection when the nozzle is inserted into the plug. 
The center snap-in location holds the snap-in connection open, while the plug is inserted farther 
into the nozzle, until the two lateral catch legs have moved safely and by a considerable distance 
past the catch surface of the nozzle so as to safely latch behind the catch surface during insertion. 

[0019] Stated it differently, the catch spring is held in the raised and open position until the 
inclined surface of the nozzle has moved past the center snap-in location, which is formed by the 
center control clip, and the center control clip has latched behind the inclined surface. 

[0020] According to the invention, the center snap-in location is offset in the insertion direction 
(to the rear in the axial direction) between the control clip of the catch spring and the inclined 
surface on the catch shoulder of the nozzle, so that the control clip latches first on the catch 
surface of the catch shoulder, while the two catch legs on the catch spring cannot yet latch. The 
clip spring is moved into a lowered position only after the control clip has latched on the catch 
surface of the catch shoulder, at which time the catch legs of the clip spring also reach the region 
of the catch surface on the catch shoulder and latch synchronously and concurrently. 

[0021] It is therefore central to the invention that a third catch surface is formed in the center 
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region of the catch spring, that this snap-in location is established first, and that the two other 
snap-in locations in the region of the catch legs can synchronously latch only after this snap-in 
location has been established. 

[0022] If the nozzle is inserted into the insertion opening of the plug at an angle, then the clip in 
the center region of the catch spring always remains in the raised position. The catch legs of the 
catch spring are then held open and are prevented from latching on one side behind the catch 
surface on their catch shoulder of the nozzle. 

[0023] By offsetting the center snap-in location relative to the other two snap-in locations on the 
respective catch legs of the catch spring in the insertion direction, the control clip (also referred 
to as the center control lug) latches first, thereby bringing the spring into a lowered snap-in 
location. Only then do the two opposing to catch legs snap in the catch surface on the catch 
shoulder of the nozzle during further insertion of the nozzle into the plug-in connection. 

[0024] The center control clip in a way "primes" the two lateral snap-in locations only after they 
have moved behind the respective catch surface on the nozzle with a large enough axial spacing. 
With this approach, impediments are eliminated which would prevent these two snap-in 
locations from latching simultaneously, for example, when the components are canted during 
insertion. 

[0025] By lifting the control clip in the center region of the catch spring, the catch spring is 
always held open until the control clip reaches its snap-in location and latches behind the catch 
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surface of the catch shoulder. Only then can the two other catch legs of the catch spring reach 
their snap-in location and also latch. 

[0026] Since the control clip is offset to the front in the insertion direction, the nozzle must first 
be inserted into the plug with the greatest possible insertion depth, so that the center snap-in 
location engages, before the axially rearward snap-in location can engage with the catch surface 
of the catch shoulder. 

[0027] In this way, the center snap-in location (which controls the catch spring) engages first, 
before the two other snap-in locations in the region of the catch legs synchronously engage with 
the catch surface of the catch shoulder of the nozzle. 

[0028] However, the invention is not limited to a single center control clip. Instead of using a 
single control clip produced by bending the catch spring, the same functionality can also be 
achieved by other measures. 

[0029] For example, a lug or shoe may be formed in the center region on the catch spring, which 
also engages in the interior space of the plug and cooperates with the inclined surface on the 
catch shoulder of the nozzle, operating like a snap-in location. 

[0030] It is also not required that only a single center snap-in location be provided. 

[0031] Instead of a single center snap-in location, two or three center snap-in locations can be 
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provided. The description of a total of three snap-in locations (one center location and two 
lateral locations) is therefore to be understood only as exemplary and not as a limitation of the 
invention. 

[0032] The plug-in connection described herein is also independent of the medium flowing 
through the plug-in connection. This type of plug-in connection can therefore be used for any 
hose or tube connection, independent of the medium passing through. 

[0033] The plug can also be formed, for example, as a single piece on a connecting tube or 
component (e.g., a cooler). The entire plug can be fabricated, for example, of a plastic material, 
as can the nozzle which latches with the plug. 

[0034] This type of plug-in connection is used for producing fluid-tight and gas-tight 
connections of tube and hose lines. 

[0035] The axial offset of the control clip in the insertion direction is provided by a control slit 
disposed on the plug, hereinafter also referred to as "negative lug." 

[0036] The following functional features are implemented: 

[0037] -The center slit for the "negative lug" is offset in the axial direction or has a 

special contour, so that it must be pushed over. The same can also be achieved with an 
offset spring. 
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[0038] -The catch spring is displaced radially outwardly by the negative lug and slides 

into the locked position only when securely latched. This can be visually indicated by a 
color marking on the catch spring (color marking so that it disappears behind the flange 
of the plug section, when locked). 

[0039] Rotation lock. 

[0040] -Held captive by hooking into elastic clip or by "hooks" and elastic spring (offset 

slits) or reset flange via the spring. 
[0041] -As a result of the bent leg in the region of the slit, the spring contacts the slit but 

does not latch, even if the nozzle were already inserted. The same effect can be achieved 

by changing the boundary angle. 
[0042] -Two-dimensional spring (in a plane) is possible, through "safety hook" (= 

negative lug) and a special slit. 
[0043] -The catch spring ends cannot be unintentionally opened/lifted, because the spring 

ends are covered (flange, additional element, ...) and the opening motion takes place 

along the circumference. 

[0044] Advantages: 

[0045] -No one-sided latching 
[0046] -No additional element 
[0047] -Captively held 

[0048] -Rotation lock against asymmetric latching 

[0049] -Rotation lock optimizes, minimizes installation force 
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[0050] -Optimizes installation force through radial displacement, because the lever action 
is maximized 

[0051] -Less interlocking, simpler manufacture, reduced risk of injury, improved 

magazining through two-dimensional flexible element. 
[0052] -Potential material savings, when the inwardly bent legs hold the spring open, 

then the boundary angle can be eliminated. 
[0053] -Snap-in locations possible through webs on the plug section. 

[0054] -Optimized slit lengths/stability of the plug. 

[0055] Functional features of the catch spring: 

[0056] - Inwardly bent leg, shortened slit length possible 

[0057] Asymmetric design also possible (only on one side). This would make it easier to 
maintain the spring dimensions of the nozzle. 

[0058] Advantage for plug manufacture: 

[0059] - Smaller slit length on the plug for the opening of the catch spring legs, thereby 
less weakening of the cross-section. 

[0060] The subject matter of the invention is not limited to the features recited in the individual 
claims, but also includes features from a combination of the individual claims. 



[0061] All information and features disclosed in the documents, including in the abstract, in 
particular the three-dimensional arrangements shown in the drawings, are to be considered an 
essential part of the invention, as far are they are novel, either alone or in combination. 

[0062] Exemplary embodiments of the invention will now be described with reference to the 
drawings. The drawings and their description include additional features and advantages of the 
invention. 

[0063] It is shown in: 

[0064] Fig. 1 a quarter section perspective view of a plug-in connection according to the 

invention in the released state; 

[0065] Fig. 2 a front view of one half of the diagram of Fig. 1 ; 

[0066] Fig. 3 a half section through the diagram of Fig. 1 ; 

[0067] Fig. 4 a side view of the plug-in connection of Fig. 1 ; 

[0068] Fig. 5 a quarter section of the plug-in connection to Fig. 1 when the snap-in 

connection is in its initial state; 
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[0069] Fig. 6 a half front view of the diagram of Fig. 5; 

[0070] Fig. 7 a half section through the diagram of Fig. 5; 

[0071] Fig. 8 a side view of a plug-in connection of Fig. 5 in the same insertion state; 

[0072] Fig. 9 an enlarged view of the center section of the catch spring and the plug-in 
connection according to Fig. 8; 

[0073] Fig. 10 a quarter section of the snap-in connection in an advanced state compared 
to Fig. 5; 

[0074] Fig. 11a front view of one half of the diagram of Fig. 10; 

[0075] Fig. 12 a partial half section view through the diagram of Fig. 10; 

[0076] Fig. 13 a side view of the plug-in connection of Fig. 10 in the inserted state; 

[0077] Fig. 14 an enlarged view of the center section of the plug-in connection of Fig. 13; 

[0078] Fig. 15 a quarter section through the plug-in connection in a more advanced state 
shortly before reaching the final snap-in location; 
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[0079] Fig. 16 an advanced state of the plug-in connection compared to Fig. 15 in a 

partially locked state; 

[0080] Fig. 17 a perspective side view of the plug-in connection in a fully locked state; 

[0081] Fig. 18 a quarter section through the diagram of Fig. 17 in the fully locked state; 

[0082] Fig. 19 a front view of the diagram of Fig. 18; 

[0083] Fig. 20 an embodiment of a catch spring modified from Figs. 1 to 19 with a bent 

catch leg; 

[0084] Fig. 21 an embodiment of a catch spring modified from Figs. 1 to 19 with 

a bent control leg; 

[0085] Fig. 22 a side view of Fig. 2 1 ; 

[0086] Fig. 23 an enlarged side view of Fig. 22; 

[0087] Fig. 24 a top view of Fig. 2 1 ; 

[0088] Fig. 25 a perspective side view of the snap-in connection in an open state with a 

protective edge on the plug section; and 
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[0089] Fig. 26 the same diagram as Fig. 25 in a locked state. 

[0090] The exemplary embodiment depicted in Figs. 1 to 19 describes a nozzle 1, which can be 
made of a plastic material or a metal. The nozzle 1 includes a cylindrical section implemented as 
a full cylinder, which has on its outer circumference a catch shoulder 2 with a greater diameter. 
The catch shoulder is formed in the insertion direction by an inclined surface 3 which transitions 
with increasing diameter into a cylindrical surface 4, which is followed by the catch surface 5. 

[0091] The technical teachings of the invention can be implemented without the requirement that 
the inclined surface 3 and the following catch surface 5 extend around the entire circumference. 
The inclined surface 3 and the catch surface 5 may only extend along portions of the 
circumference of nozzle 1. 

[0092] However, an arrangement with the inclined surface 3 and the following catch surface 5 
extending completely around the circumference has the advantage that the plug-in connection is 
independent of the relative angular orientation between plug and nozzle. 

[0093] The nozzle 1 is inserted into plug 7 in the direction of arrow 21, whereby the front face 
19 of nozzle 1 contacts a corresponding radially inwardly oriented angular ring 20 of plug 7 after 
the plug-in connection is established (latched). 

[0094] The nozzle 1 forms in the insertion direction a front guide cylinder 6 which engages 
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underneath the plug 7. The sealing ring 12 disposed on plug 7 seals in the region of the inclined 
surface 3. 

[0095] Alternatively, the sealing ring 12 can also sealingly contact the nozzle 1 in the region of 
the guide cylinder 6. 

[0096] Of course, several sequentially arranged sealing rings can also be used. 

[0097] In the exemplary embodiment, the plug 7 is made of a metal part having a rear cylindrical 
fitting onto which a hose is pushed, with the hose secured by a clamp 9. 

[0098] Instead of employing different materials for connecting a hose 8 with the plug 7, in a 
different embodiment the hose 8 can be formed of the same material as and in one piece with the 
plug 7. In this case, the hose 8 may be fabricated of an extruded plastic material and connected 
with the plug 7 which is also made of a plastic material. 

[0099] The plug 7 includes essentially a plug section 10 and a catch spring 1 1 with a 
substantially U-shaped profile and a center base leg, from which two catch legs 29 extend 
laterally and in substantially mutual parallel alignment. 

[0100] The center base leg of the catch spring 1 1 is implemented as a novel control clip 14, as 
will be described in more detail below. 
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[0101] Fig. 1 shows the control clip 14 in a cross-sectional view. Only the lower horizontal part 
is visible which protrudes radially inward through an associated control slit 13 in the plug section 
10. 

[0102] Fig. 1 also shows that the catch legs 29 extend through corresponding catch spring 
openings 15, 16 in the plug section and hence protrude into the interior space of plug 7 to 
cooperate with the inclined surface 3 and the following catch surface 5 of nozzle 1. 

[0103] The catch spring openings 15, 16 are bounded by corresponding guide beads 17, 18. 

[0104] Figs. 2 and 3 show additional details of the catch spring 1 1. It should be noted that the 
center part of the catch spring has a horizontal base leg 26 which is connected to an inclined leg 
24 via an upwardly sloping bend 25. The inclined leg 24 transitions via a bend 23 into a spring 
leg 27, which transitions via a bend 28 into the catch leg 29 providing the latching function. 

[0105] A corresponding bend 30 is arranged on the free end of the catch leg 29, followed by a 
bottom leg 31 having a free front end with an upwardly bent spring end 32. 
[0106] The catch spring 1 1 is exactly mirror-symmetric to the centerline of Fig. 3, so that only 
one side needs to be described, because the other side is identical. 

[0107] The plug section 10 also forms a beaded reinforcing edge 22 which improves the 
mechanical stability of the plug 7. 
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[0108] Figs. 2 and 3 show the snap-in connection in an open state, i.e., the center snap-in 
location formed by the control clip 14, like the catch legs 29, are located in front of the inclined 
surface 3 of nozzle 1. At this time, the components are not latched. 

[0109] Fig. 4 shows a top view on the snap-in connection before being plugged together. As can 
be seen, the center control clip 14 of the catch spring 1 1 engages in a slot 34 on the plug section 
10 of plug 7. The particular shape of the slot will be described below with reference to Fig. 9. 

[0110] The slot forms a control slit 13 which provides an offset of the control clip 14 in the 
insertion direction 21 when the plug-in connection is established. In the unplugged state, the 
control clip 14 is located in the same plane as the following spring legs 27 and 29 of the catch 
spring 11. 

[0111] When the plug-in connection is established, the inclined surface 3 on the catch shoulder 2 
of nozzle 1 engages with both the control clip 14 and the two catch legs 29. Fig. 5 shows that 
when the nozzle 1 is inserted into the plug 7, the control clip 14 is lifted radially outward, lifting 
the entire catch spring 1 1 . The two spring ends 32 are displaced in the direction of arrow 41 
along the wall 33 on the outer circumference of plug 7. 

[0112] The two half sections in Figs. 6 and 7 depict the same situation as Fig. 5. 

[0113] As can be seen, the control clip 14 is lifted in the direction of arrow 49, and the catch legs 
29 are simultaneously shifted upward in the direction of arrow 41, sliding in the corresponding 
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catch spring openings 15, 16. The catch legs 29 are thereby opened, so that their respective 
diameter is greater than the diameter of the cylindrical surface 4 on nozzle 1 . 

[0114] This situation is also depicted in Figs. 8 and 9, with Fig. 9 illustrating the particular shape 
of the control slit 13, which provides an axial offset of the center snap-in location on the control 
clip 14 with respect to the two outer snap-in locations on the catch legs 29. 

[0115] The control slit 13 is implemented essentially as a slot 34 which is, however, narrower at 
the center. This is indicated by the dotted boundary 35 which indicates the total unobstructed 
width of slot 34. However, instead of the boundary 35, the slot has center regions with opposing 
constrictions 36, 37 which have a smaller mutual separation than, for example, the outer regions 
abutting the slot. The slot has therefore two opposing enlarged eyes 38. 

[0116] In the lowered unlatched position, the approximately trapezoidal control clip 14 with the 
two inclined legs 24 is located entirely in the region of the eyes 38 and contacts the left edge of 
the respective eye 38. 

[0117] If the control clip 14 moves onto the inclined surface 3 of the catch shoulder 2 and is thus 
lifted upward in a direction perpendicular to the drawing plane of Fig. 9, then the inclined legs 
24 reach the region of the inclined surface 39 at the forward boundary of slot 34, so that the 
entire control clip 14 is moved rearward (as viewed in the insertion direction) in the direction of 
arrow 21. The entire center region of the catch spring with the control clip 14 is then moved 
(entrained) in the direction of arrow 21, whereby the outer regions of the catch spring with the 
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spring legs 27 remain fixed in the axial direction and do not move. The center region of the 
catch spring is thereby slightly bent in the insertion direction, with the control clip 14 moving 
rearward in the insertion direction. 

[0118] The slot 34 is arranged in the region of a guide bead 40 having a greater diameter, so that 
the control clip 14 remains in engagement with slot 34 in the radial outward direction, even if the 
cylindrical surface 4 of the nozzle having the largest diameter urges the control clip 14 radially 
outward. 

[0119] This situation is illustrated in Fig. 10, showing the greatest possible displacement of the 
catch spring 1 1 in the region of the control clip 14. 

[0120] As also shown, the control clip 14 is offset in the direction of arrow 21 in the axial 
direction towards the rear (in the insertion direction), without affecting the two catch legs 29 of 
the catch spring. 

[0121] This situation is depicted in Figs. 1 1 in 12 which show that in the raised position of the 
catch spring 1 1, the spring ends 32 fully contact the wall 33 of the plug section 10 and that the 
control clip 14 is guided a long the bead 40 in the displacement direction. 

[0122] Figs. 13 and 14 show, in comparison to Figs. 8 and 9, the complete radial displacement of 
the catch spring shortly before attaining the latching position. 
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[0123] As can be seen, the control clip 14 has performed a pivot motion in the direction of arrow 
44. This is evident from a comparison between Fig. 9 and Fig. 14, showing that the previously 
existing motion clearance 42 between the constriction 37 and the rear portion of the control clip 
14 no longer exists, with the entire control clip 14 performing a pivot motion in the axial 
direction (in the direction of arrow 44) in the region of control slit 13. 

[0124] As a result, the inclined legs 24 also disengage from the inclined surfaces 39 on slot 34. 

[0125] Fig. 15 shows this situation in a cross-sectional view, showing that the catch legs 29 have 
already moved past the cylindrical surface 4 and would already be able to latch behind the catch 
surface 5. However, this is not yet possible, because the control clip 14 is still in a radially raised 
position and contacts the cylindrical surface 4, thereby preventing latching of the catch legs 29. 

[0126] Fig. 16 shows the latching device in a more advanced insertion state compared to Fig. 15. 
The two catch legs 29 have here been displaced farther in a radial inward direction on the catch 
surface 5, but cannot completely latch, because the control clip 14 still contacts the cylinder 
surface and hence prevents complete latching. 

[0127] Only after the nozzle 1 is inserted farther into plug 7 does the control clip 14 move across 
the cylindrical surface 4 into the region of the following catch surface. The outward radial 
displacement of the control clip 14 is then cancelled, and the control clip 14 is urged radially 
inwardly by its inherent spring force, allowing the catch legs 19 to latch simultaneously, as seen 
in Fig. 16. This situation is shown in Fig. 24, wherein the control clip 14 has just moved into its 
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latched position behind the catch surface 5 and the two catch legs 29 (only one of the catch legs 
29 is shown in Fig. 16) already have an offset 50 from the catch surface 5. Due to the offset 50, 
the catch legs 29 can now safely lock behind the catch surface 5, which is only possible when the 
control clip 14 is also latched behind the catch surface 5. 

[0128] It therefore becomes clear that the control clip 14 must always reach its latching position 
first, before the two catch legs 29 move safely behind the catch surface 5 with an axial offset 50. 
This offset 50 is still present even if the nozzle were inserted at an angle. 

[0129] Fig. 17 shows the completely latched position between plug and nozzle, and Fig. 18 
shows a quarter section through the completely latched position. The aforedescribed offset 50 
between the control clip 14 and the catch legs 29 is eliminated because the control clip 
completely slides into the slot 34 of control slit 13, and the aforementioned components are again 
in the same plane, as depicted in Fig. 18. 

[0130] Fig. 19 shows the completely latched position according to the section of Fig. 18. 

[0131] Fig. 20 shows a modified embodiment of the aforedescribed exemplary embodiment. 
According to a central feature of the modified embodiment, the slit length of the catch spring 
openings 15, 16 should be kept as short as possible, so that the wall of the plug is only minimally 
weakened. 

[0132] In the modified embodiment, the catch legs 29 are not implemented as straight segments, 
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but the catch legs 29' instead are bent inwardly. The catch spring openings 15', 16' can then be 
shortened. 

[0133] The bend on catch leg 29' is implemented essentially as a connecting leg 47 which is bent 
radially inward and transitions into a base leg 46. The base leg 46 is connected with the outer 
spring end 32 via a connecting leg 47. 

[0134] According to another embodiment, only the upper connecting leg 47 may be bent radially 
inward at an angle, whereas the lower connecting leg 47 is parallel to and aligned along the same 
axis as the base leg 47. 

[0135] An inverse configuration is also possible, wherein the upper connecting leg 47 is straight 
and parallel to the base leg 46, whereas the lower connecting leg 47 is bent accordingly. 

[0136] Fig. 20 also shows that the spring end 32 may be eliminated entirely. The spring ends 32 
allows the catch spring (in the region of the spring end 32) to slide outward in the radial direction 
when the catch spring is lifted. 

[0137] This displacement function of the spring end on the wall 33 of plug 7 can also be 
eliminated if the inwardly angled connecting leg 47 is allowed to slide on the wall of the catch 
spring opening 15', 16'. Accordingly, the movement of the catch spring can be guided in a 
different manner. 
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[0138] Figs. 21 to 24 show another embodiment wherein the control slit 13 and slot 34 can be 
entirely eliminated, and the control clip 14' on the catch spring 11' can instead be bent from the 
start in the insertion direction, as shown in Figs. 22 to 24. The pivot motion 44 can then also be 
eliminated because the control clip 14' is always bent forward in the insertion direction, thereby 
forming a snap-in location which is offset forward in the axial direction in relation to the two 
other snap-in locations on the catch legs 29. 

[0139] The aforementioned pivoting motion 44 is also evidenced by an offset 43, as seen in Figs. 

13 and 14, which occurs when the control clip 14 is almost completely lifted out of the control 
slit 13. It is evident that the catch legs 29 maintain their straight orientation, whereas the spring 
legs 27 arranged subsequently in the center region perform a forward pivot motion 44 in the 
insertion direction. This causes the offset 43 shown in Fig. 13 between the center region of the 
catch spring, namely in the control clip 14 and the catch legs 29. 

[0140] This is also indicated by the slope 45 in Fig. 15. 

[0141] Fig. 14 also shows that the two opposing constrictions 36, 37 in slot 34 form a narrow 
region which prevents the control clip 14 from sliding out of the control slit 13. The control clip 

14 is therefore held captive. 

[0142] Figs. 25 and 26 show another exemplary embodiment where the reinforcing edge 22 of 
plug 7 can also have a protective edge 48 in the region of the spring ends 32 which is lengthened 
in the axial direction and covers the spring ends. The protective edge 48 prevents the spring ends 
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32 from being unintentionally lifted out of the plug section 10. 
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[0143] List of reference symbols 



1 


[0144] nozzle 


27 


[0145] spring leg 


2 


[0146] catch shoulder 


28 


[0147] bend 


3 


[0148] inclined surface 


29 


[0149] catch leg 29' 


4 


[0150] cylindrical surface 


30 


[0151] bend 


5 


[0152] catch surface 


31 


[0153] bottom leg 


6 


[0154] guide cylinder 


32 


[0155] spring end 


7 


[0156] plug 


33 


[0157] wall 


8 


[0158] hose 


34 


[0159] slot 


9 


[0160] clamp 


35 


[0161] boundary 


10 


[0162] plug section 


36 


[0163] constriction 


11 


[0164] catch spring 11' 


37 


[0165] constriction 


12 


[0166] sealing ring 


38 


[0167] eye 


13 


[0168] control slit 


39 


[0169] inclined surface 


14 


[0170] control clip 


40 


[0171] guide bead 


15 


[0172] catch spring 
opening 15' 


41 


[0173] direction of arrow 


16 


[0174] catch spring 
opening 16' 


42 


[0175] Motion clearance 


17 


[0176] guide bead 


43 


[0177] offset 


18 


[0178] guide bead 


44 


[0179] pivot motion 
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19 


[0180] front side 


45 


[0181] slope, tilt 


20 


[0182] annular ring 


46 


[0183] base leg 


21 


[0184] direction of arrow 


47 


[0185] connecting leg 


22 


[0186] reinforcing end 
(edge) 


48 


[0187] protective edge 


23 


[0188] bend 


49 


[0189] direction of arrow 


24 


[0190] inclined leg 


50 


[0191] offset 


25 


[0192] bend 


51 


[0193] offset 


26 


[0194] base leg 
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